Effects of vasoactive intestinal peptide on steroid secretion and plasminogen activator activity in granulosa cells of the hen.
Studies were conducted to evaluate the effects of vasoactive intestinal peptide (VIP) on steroidogenesis and plasminogen-activator (PA) activity in isolated granulosa cells of the largest preovulatory (F1) follicle of the hen. Vasoactive intestinal peptide, but not avian pancreatic polypeptide, the chicken VIP fragment (16-28) or the VIP congener, PHM-27, induced a dose-related increase in progesterone and androgen secretion, with an apparent median effective dose (ED50) of 5.9 X 10(-7) and 5.7 X 10(-7) M, respectively. The effects of VIP were, at least in part, mediated by the adenylyl cyclase system in that cotreatment of cells with VIP and the phosphodiesterase inhibitor, 3-isobutyl-1-methylxanthine (IBMX), potentiated the steroidogenic effects. However, the time course of action for VIP on steroidogenesis was considerably slower than that for the gonadotropin, luteinizing hormone (LH), and this was attributed to a slower induction of cyclic adenosine 3',5'-monophosphate (cAMP) formation within granulosa cells. Finally, VIP was found to be a potent inhibitor of PA activity, and this inhibition was potentiated by coincubation of VIP with IBMX. We suggest that, in the hen, VIP has a direct and specific action on both steroidogenesis and PA activity, and that these actions are mediated, at least in part, by the adenylyl cyclase system. The comparatively slow induction of cAMP formation by VIP suggests that this peptide is involved in the control of cell differentiation and development rather than the ovulatory process.